Results and Discussion:
Herbicide treatments will be discussed as conventional and glyphosate (Roundup PowerMax) treatments. Conventional treatments include non-glyphosate containing herbicides. Conventional products included dimethenamid (Outlook), ethofumesate (Nortron), desmedipham + phenmedipham+ethofumeste (Progress) , triflusulfuron (Upbeet) and clopyralid (Stinger). The conventional treatments will be referred by their chemical name or as a conventional treatment. Roundup treatments were applied with Roundup PowerMax which is a 4.5 lb. a.e. glyphosate containing herbicide.
In this report weeds will be referred to as their regionally accepted name. The names of weeds evaluated are as follows, Abutilon theophrasti (velvetleaf), Polygonium bungeanum (prickly smartweed [waterweed] ), Chenopodium album (lambsquarter), and Amaranthus species (redroot pigweed, smooth pigweed, tall waterhemp and palmer amaranth).
Milan, MN Location
Velvet leaf, water weed and Amaranthus species pressure was heavy in the testing area. Lambsquarter pressure was moderately heavy. Sugarbeet injury tended to be greater with conventional herbicides versus Roundup treatments. Upbeet herbicide was needed with the conventional herbicide treatment to achieve adequate velvetleaf control. Roundup treatments which were initiated at the 2 inch height stage of velvet leaf and applied twice at this timing gave significantly less velvet leaf control than when treatments were applied at the 2 inch height stage and then repeated at the 4 inch height stage of velvet leaf. The application at the 4 inch height stage of the velvet leaf was important in the early control of velvet leaf. Due to the early and rapid growth and continued emergence over time of velvet leaf an application at the 200 GDD and delaying the second application until an additional 400 GDD was achieved gave the best early season control. An important factor in the control of the velvet leaf at the early stage of growth was the timing of the second application, the multiple applications made thereafter or the delay in velvet leaf growth after the initial application. The later was observed when Outlook was applied with Roundup or Nortron was applied preemergence with conventional herbicides. Roundup treatment gave higher velvet leaf control in general or season long when an application was conducted at the canopy sugarbeet stage or multiple application of Roundup were conducted.
Conventional herbicide control of smartweed was higher at 14 DAT compared to 30 DAT. Smartweed control was greater when Roundup was applied at the 4 inch versus the 2 inch height of smartweed or 400 GDD versus 200 GDD. An application of Roundup at the 4 inch smartweed height whether as a single or as multiple applications was most efficient application stage. An application at the sugarbeet canopy stage or multiple applications at timely smartweed heights solidified the season long control of smartweed. Control of smartweed was significantly increased by Outlook when applied with Roundup at 200 GDD compared to roundup applied at 200 GDD without Outlook.
Conventional herbicide control of Amaranthus species was higher at 14 DAT compared to 30 DAT. Amaranthus species control 14 DAT with Roundup applied two times at 200 GDD or two times at the 2 inch Amaranthus species height was significantly less than when 4 inch height stage of Amaranthus species or 400 GDD applications were made in the spray program.
Roundup applied at the sugarbeet canopy stage solidified long season control of Amaranthus species. Multiple application of Roundup at various Amaranthus species heights gave good control at 14 DAT and 30 DAT. Application of Roundup multiple times during sugarbeet growing season or at taller weeds heights up to 6 inches gave long season control.
Conventional herbicides gave very good control of lambsquarter at 14 DAT but were significantly lower at 30 DAT. All treatments containing Roundup gave very good control 14 DAT. The only Roundup treatment that gave significantly lower lambsquarter control at 30 DAT compared to 14 DAT was a treatment that did not include an application at sugarbeet canopy stage.
Sugarbeet production (table 7) was maximized when Roundup was applied at timings of 200 GDD and 400 GDD and sugarbeet canopy. The greatest treatment advantage occurred with tons per acre. The change in extractable sugar per acre and revenue per acre was primarily due to the difference in tons per acre for each treatment. Treatment giving poor control early in the sugarbeet growth also gave lower sugarbeet growth and revenue per acre. Table 7 . Herbicide program influence on sugarbeet production
Sacred Heart, MN Location
Sugarbeet injury was low regardless of the treatment at this location. Conventional herbicides either did or tended to give significantly higher sugarbeet injury than the Roundup treatments at 14 DAT. However, at 30 DAT the sugarbeet injury was statistically similar regardless of the herbicide treatment. Multiple applications of Roundup at various heights of lambsquarter, gave the highest lambsquarter control at 14 DAT. All Roundup treatments gave lambsquarter control of 90% percent or greater at 30 DAT, except when Roundup was applied two times when lambsquarter was 2 inches tall or at the 200 GDD timing and at the sugarbeet canopy stage. Outlook added to Roundup treatment applied two times when lambsquarter was 2 inches tall or at the 200 GDD timing significantly increased lambsquarter control. Outlook applied with Roundup or Nortron applied preemergence gave significantly greater lambsquarter control compare to similar treatments without Outlook or Nortron in the spray program.
Conventional herbicides gave 88% Amaranthus species control or greater at 14 DAT. Amaranthus species control lowered significantly when Nortron applied preemergence was not part of the spray program. Outlook applied postemergence with Roundup or Nortron applied preemergence to Roundup applications significantly increased control of Amaranthus species at 14 DAT.
Roundup applied multiple times to 4 or 6 inch tall Amaranthus species gave higher control than when Roundup was applied to Amaranthus species at 1 or 2 inch height. Later application increased control of Amaranthus species was probably due to emergence of Amaranthus species not emerged when the 1 and 2 inch height application were conducted. Application of Roundup at the sugarbeet canopy stage gave significantly greater Amaranthus control than when there was no sugarbeet canopy application.
Sugarbeet production was relative to weed control at the various evaluation timings. Outlook applied postemergence with Roundup increased weed control compared to similar treatments applied without Outlook. All roundup treatments with applications at the sugarbeet canopy gave high weed control and there was a low variability at 30 DAT, but tons per acre was variable between treatments and the variability related into variable revenue per acre. 
